Verreycken H., Galle L., Lambeens I., Maes Y., Terrie T., Van den Bergh E., Breine J.J. 2019. First record of the naked goby, Gobiosoma bosc (Actinopterygii: Perciformes: Gobiidae), from the Zeeschelde, Belgium. Acta Ichthyol. Piscat. 49 (3): 291-294.
INTRODUCTION
The naked goby, Gobiosoma bosc (Lacepède, 1800), originates from North America, and is present along the west Atlantic coast from Massachusetts through the Gulf of Mexico. This fish species has no scales and is therefore called naked goby. It inhabits a variety of shallow estuarine habitats and can be observed over a wide range of salinities but is more common in estuaries with low to moderate salinities (Dahlberg and Conyers 1973) . Although it is categorized by some authors as a tropical species with a temperature range between 11 and 33°C (Darcy 1980) , it is also found in temperate latitudes in the western Atlantic (Moore et al. 2018) . Spawning occurs at a minimum temperature of 18 to 20°C (Dahlberg and Conyers 1973, Conn and Bechler 1996) . However, natural reproduction of this species has been observed as far north as Chesapeake Bay (Shenker et al. 1983) where the larvae appear to be the most abundant species in the ichthyoplankton (Breitburg et al. 1995) . This geographically widespread species requires complex but patchy microhabitat (e.g., oyster reefs, rubble, woody debris) for reproduction and refuge (Moore et al. 2018) .
The maximum total length (TL) of this fish is about 6 cm (Robbins and Ray 1986). The colour varies from yellow to brown but is highly variable: the colour in life specimens is greenish to dusky dorsally, pale ventrally, the nape and sides have very narrow pale crossbars; the pectoral fin is mostly greenish; other fins are blackish, but the caudal fin slightly lighter than the dorsal fins. Males are generally darker than females (Fritzsche 1978 cited by Hendrickson and Cohen 2015) . The species can be recognized by the 9-10 light-coloured vertical cross stripes on the body and the black spot in the anterior part of the dorsal fin (Robins and Ray 1986) .
The body shape is short and stout and the body depth is contained fewer than seven times in the standard length. The mouth position is terminal. Pelvic fin length is contained 1.6 to 2.0 times in the distance from the base of the pelvic fin to the origin of the anal fin (Hubbs et al. 1991) . The body is naked (scaleless), the tongue is indented but not notched (Hubbs et al. 1991 ) and the caudal fin is short and round. The pelvic disc is short and the pectoral fins are broad and shorter than the head (Fritzsche 1978 cited by Hendrickson and Cohen 2015) .
MATERIAL AND METHODS
In September 2018, one specimen of naked goby, Gobiosoma bosc, was caught in a mid-water beam trawl from an anchored boat in the Zeeschelde in the north of Belgium. The Schelde River is 435 km long and originates in France. The Schelde estuary can be divided in two sections: the downstream Westerschelde in the Netherlands from Vlissingen to Zandvliet and the upstream Zeeschelde in Belgium, from Zandvliet to Gent. The estuary is approximately 160 km long and has a complete salinity gradient from polyhaline to a tidal freshwater zone, including extensive freshwater, brackish and salt tidal mudflats and marshes to its ecosystem. It is a well-mixed estuary characterized by strong currents, high turbidity and large tidal amplitude up to 6 m ( Van den Bergh et al. 2005) . DOI: 10.3750/AIEP/02688
The Gobiosoma bosc specimen was captured in the low salinity tidal part of the Zeeschelde estuary near Steendorp (salinity 2.93‰)(51°06′54.96′′N, 004°14′49.10′′E) ( Fig.  1 ) on 25 September 2018 at a depth of 6.5 m. The specimen has been deposited to the Royal Belgian Institute of Natural Sciences (Brussels, Belgium) as reference material (1 specimen, location: Steendorp, collection reference: RBINS 25338). A sample of caudal fin tissue was removed for identification of this species through DNA matching with GEN-bank.
RESULTS
The first Gobiosoma bosc specimen (Fig. 2) in Belgium was caught during a fish monitoring programme of the Research Institute for Nature and Forest in the context of the Water Framework Directive. It featured the total length (TL) of 47.5 mm and standard length (SL) of 39.6 mm. The morphometric characteristics and meristics of this specimen (Table 1) were similar to those reported in the literature (Murdy and Hoese 2003 ) and compared to the data of three specimens caught in Germany in 2009 by Thiel et al. (2012) .
DISCUSSION
In 2009, naked goby was first found in Europe in the Weser River, Germany (7 specimens caught by a stow net vessel) (Thiel et al. 2012 ). Thiel et al. (2012) give meristic and morphometric data of three specimens; our specimen (Table 1) corresponds best with the largest of the German specimens with the same counts of spines and rays and very similar relative length ratios of body depth, orbit diameter and fin lengths. A recent genetic study of Gobiosoma bosc (see Moore et al. 2018) found that all analysed German sequences (n = 5) aligned within the Atlantic network, with two individuals sharing haplotypes with Atlantic Florida and the mid-Atlantic. There was no evidence for a connection to the Gulf of Mexico. In the Netherlands, a first specimen was recorded during a fish monitoring project in the North Sea canal in March 2017 and probably was transported with ballast water to the port of Amsterdam (Anonymous 2017). A second specimen of the naked goby in the Netherlands was caught by an angler in the same canal in October 2018 (van Emmerik and Beelen 2018) . Gobiosoma bosc was also once reported from the Orinoco delta (Venezuela, South America) in December 2002 (Lasso-Alcalá et al. 2005) . Although the adult gobies are demersal, the larvae have a planktonic phase (Moore et al. 2018 ) during which they can be easily picked up with ballast water intake (Cariton and Geller 1993) . Despite the very stringent ballast water regulations in the US and Canada (Anonymous 2019b) and the coming into force of the global Ballast Water Management (BWM) Convention in September 2017 (Anonymous 2019a), ballast water exchange still seems to remain an important introduction pathway for non-native aquatic species. The BWM Convention currently requires existing vessels to apply ballast water exchange, replacing sea water with fresh water and vice versa. However, in the future they must meet strict ballast water quality standards which may reduce the negative impact of this pathway (Anonymous 2019a).
In recent years, several specimens of the naked goby, a North American estuarine fish species, were reported from west European waters (Thiel et al. 2012, van Emmerik and Beelen 2018, this paper) . The fish were always caught in important shipping routes in the proximity of international harbours (i.e., Amsterdam, Antwerp, and Bremen) which supports the idea that the most likely introduction pathway was the exchange of ballast water from transoceanic vessels.
The probability of naked goby becoming invasive in West Europe is small due to its preference for warmer waters (Darcy 1980 ) but this could alter in future climate change conditions (Britton et al. 2010 ). The number of reported Gobiosoma bosc specimens outside its native range is still very low but owing to the species' small size and cryptic nature, in all probability, introduced populations of G. bosc are underreported (Moore et al. 2018) . 
